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14 Indians for the Aviation 
Section Signal Corps, U. S. A. 

The Aviation Section of the United States Army 
Signal Corps has ordered, for use by the Aero Squad- 
rons, fourteen 1917 

Indian Motocycles 



HALJL-SCOTT 


Xo greater tribute could be paid to the Indian’s 
supreme power, speed, endurance, reliability, and gen- 
eral construction excellence. 

1917 Indian Catalog, illustrated and fully descriptive 
of Indian products , will be sent anywhere on request. 

It is a veritable textbook of the mist advanced motor- 
cycle construction. 

HENDEE MANUFACTURING COMPANY 

{Largest Motorcyrle Manufaclurtrs in the World) 

SPRINGFIELD, MASSACHUSETTS 


The Hall-Scott four cylinder, vertical, 90-100 H.P. equipment, 
has been especially built to meet the requirements for Army and 
Navy training and light scouting airplanes. The simplicity and 
sturdy construction of the engine, together with assurance of smooth 
and steady power output particularly adapts it for the use intended. 

This engine is offered, after undergoing the regular series of 
running tests at the Hall-Scott Plant and satisfactory tests in air- 
planes under actual flying conditions. 

Type A-J : go H.P. Type A-Ja : lOO H.P. 

HALL-SCOTT MOTOR CAR CO., Inc. 

General offices:-— 818 Crocker Bldg., San Francisco, Calif. 

Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 
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'^HE facilities of the B. F. 

Sturtevant Company for 
the design and manufacture 
of mechanical products are the 
result of fifty years of pro- 
gressive expansion. The con- 
tinual development of new 
lines and new application. 


the American Aeronau- 
tical Industry, it brings 
unsurpassed plant equipment 
and an organization headed 
by experts and capable of 
producing superior airplanes 
and engines. 
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WRIGHT-MARTIN 


Owns all the Stock of 

The Wright Compaay 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of America, Inc. 
{Export Company) 

Location of Plants 

Western aeroplane factory 
Los Angeles, Cal. 

Eastern aeroplane factory 

Site now being selected near New York 
Experimental aeroplane factory 
Dayton, O. 

Aviation motor factory 

New Brunswick, N. J. {Simplex Works) 
Western flying field 
Los Angeles, Cal. 

Eastern flying field 

Hempstead Plains, L. I. 

Hydroaeroplane station 

Port Washington. L. I. 

Total men employed, 2362 

Capital Stock 

7% cumulative convertible preferred, $5,000,000 
Common stock, of no par value, 500,000 shares 


Officers 


Edward M. Hagar, President 

Glenn L. Martin, Vice-President 

C. S. Jennison, Vice-President 

James G. Dudley, Secretary & Treasurer 

Gordon Wilson, Comptroller 

A. H. Hudson, General Purchasing Agent 


Chadbourne & Shores, General Counsel 

Fish, Richardson, Herrick & Neave, Patent Counsel 
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AIRCRAFT CORP. 


Directors 


Frederick B. Adams 

Of Potter, Choate Prentice 
Frederic W. Allen 

Of Lee, Higginson ^ Company 
John F. Alvord, 

President. Hendee Manufacturing Company 
T. L. Chadbourne, Jr. 

Of Chadbourne tS Shores 
Harvey D. Gibson 

Vice-President, Liberty National Bank 
Robert Glendinning 

Of Robert Glendinning Company, Philadelphia 
David M. Goodrich 

Director, B. F. Goodrich Co. 

Edward M. Hagar 

President, W right-Martin Aircraft Corporation 
C. S. Jennison 
Henry Lockhart, Jr. 

Goodrich-Lockhart Company 
N. Bruce MacKelvie 

Of Hayden, Stone & Company 
T. Frank Manville 

President, H. If. Johns-Manville Company 
Glenn L. Martin 

Vice-President, W right-Martin Aircraft Corporation 
S. F. Pryor 

Vice-President, Remington Arms-XJnion Metallic Cartridge 
Company 
W. Hinckle Smith 

Of Philadelphia 
Henry R. Sutphen 

Vice-President. Submarine Boat Corporation 
Harry Payne Whitney 


Offices 


Main Office, 60 Broadway, New York City 

Western Office, 937 S. Los Angeles St, Los Angeles, Cal. 

Foreign Office, 35 bis Rue d’ Anjou, Paris 


NEW YORK CITY 
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Laminated 

W^OOD 


USELAGE 
Aeroplanes and Hydroaeroplanes 

ANNOUNCING OUR NEW FACTORY 
60,000 FEET ON ONE FLOOR 
60,000 FEET UNDER ONE ROOF 

LAND AND WATER TESTING AND FLYING AT 
DOOR OF FACTORY 


L-W-F Engineering Company 

rroRY: Demonstraiiona 

r>t. Long by 

^tuthing 7300 Appointment 
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THE CONNECTICUT 
AIRCRAFT COMPANY 

NEW HAVEN CONN. U. S. A. 

CONTRACTORS TO 
THE UNITED STATES 
ARMY and NAVY 


MANUFACTURERS OF 

■TV* • *1-1 Non-Rigid, Semi-Rigid 

Llin^DICS and Rigid ( Zeppelin) Types 

Observation Balloons 
Kite Balloons 
Sport Type Dirigibles 


Spherical Balloons of All Sizes 


SPECIFICATIONS AND QUOTATIONS 

ON REQUEST 


NEW HAVEN, CONN. 


New York Office 
303 FIFTH AVENUE 
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^ HK lirst naval dingiblv balloon lias been sliippcd 
I to Pensacola. Thu liui-eau of Standards, tlie Na- 
^ tioual Advisory Cominittc*' for Aeronautics and 
vNaval Consulting Board an- alt ciilistcd in an effort 
udve some of Uiu l•ngille(■rirlg problems eoiineeteU with 
hwaistruetion of large rigid types of dirigibles. Offi- 
Si of tlie Navy, too. it is uiidei-atood, have not bi-i-ii idle 
gure working at the "superzeppeliii " balloon problem. 
ABoUic-r problem tliat is receiving tin- Navy’s serious 
(Motion, is the development of a satisfactory suaplane 
pt«d scout. If the proper dirigible and scout can be 
jond the Navy will be fairly well equipped as far as 
ir service is ooiicerned. 

Confusion as to the fuiietion of the Naval air service 
ppesn to iiave arisen in many lay minds through a mis- 
ederataiidiiig of the broad funetioii which the Navy 
l^in the system of National defense, 
lie Navy’s business is to bring superior force or 
irttegy against any enemy fleet with a view to the cap- 
ire or destruction of that fleet. With pi-oblems of const 
■lose it is practically not coiieenied, and eoinmere<- 
tkU are of only secondary iinportanee. 

In the i-veiit of futini- war. orders woukl lU'oliably Is' 
Ked to the American battle-fleet cotumaiuli-i' to capture 
rdestroj- Uie enemy fleet. The usual howl for protee- 
*0 wouhl probably go up from every har bor. stimm>-i‘ 
sort and ocean-side village, Intt the duty of the Navy ’s 
«wral Board wonlil be to see that no ship of air or sea 
lucli might add to the strength of the battle fleet should 
itrithdrawn from that fleet. 

-1 trans-Atlantic enemy might reasonably be supposed 
iidopt a euinimign along lines of eonimeive raiding in 
4e North Atlanlie eoupleil with a main blow at tluan- 
BSttio and the Panama (laiial, or a feint at tluantaiiamo 
idtlie (’anal and a real blow at our Atlantic s<-nboard. 
The disposition of the enemy fleet wmdd have to be 
arned to a eertainty with tlii' utmost }>os.si1ih- pn-eision 
iile the em-my was still 2,00U miles away. The tori.e.lo 
■t destroyer- aereeii i-ouki t<-ll tile fli-i-t eomiimnder 
loeli, later on, but giant dirigibk-a capabk- of eondueting 
iMimaissanee 2, (KM) miles from any basi- wmdd aknu- 
ifve to divulge the enemy's plana. At (lie pri-seiit time, 

I leems impossible to eonceive that heavier flmii air 
whines can be built with such a radius of aetion for 
Wt years to come. 

Cpon discovery of the main enemy fleet powerful wire- 
* equipment might be ii.sed to iiifoi-m the eomtnnnder 
'diief of the enemy fli-et’s distribution and movement*. 
*«ause of their bulky size, dirigibles, while iudispeiisn- 
Itare not dependable in very high winds. The modem 


beavicr-than-uir machine ivill soon be developed to a 
point where it can scorn almost any hurricane. Therefore 
It is imperative that the battle fleet be accompanied by al- 
most numberk-ss little seaplane speed scouts for interfer- 
ence with em-my dirigibles and for tighting enemy air- 
ci-aft. 

Tliese machines could attack dirigibles like kingbirds 
attack hawks with excellent chances of success, and they 
being ever present with tlie battle fleet aboard a tender 
could render a g>-eat service by giving immediate in- 
formation of an invaluable character in regard to enemy 
tactics after battle was joined. Especially would they be 
necessary in weather when dirigibles w-ere incapable of 
effective operation. 

It is a safe premise that no enemy will attempt to land 
on our shores as long as we have a fleet in being. The 
fuiietion that the Aviation Branch of the Navy Depart- 
ment is considering is how to increase tlie eflSeiency of 
our main liattle fleet. If that fleet should be defeated 
any war in which we might become engaged woukl prac- 
lically be ended so far as the Navy Department was eou- 
eeined. Then it would be the Army’s turn, for all our 
coast defense fortifications are under tlie War Depai-t- 
ment 's eonti-ol. It is the War Department 's duty to pre- 
vent a landing on our shores and the bombardment of 
our seaport towns and it is for this purpose that the 
Army is about to buy a large number of twin-motored 
seaplanes. 

Miss Law's Remarkable Accuniplishnieiit 

lu a little exhibition airplane modeled after those of 
tlii-ee and four years ago. Ruth Baneioft Law has estab- 
tisheil a new American non-stop distance record of 590 
uiiJes. Her flight is a great personal achievement. In a 
miiehiiie of antiquated type, without elaborate navigating 
accessories and lacking experience in cross-country fly- 
ing, slie has established a new American eroBS-countly 
distance n-eor-d. It is an achievement of which any one 
might well be proud. 

Victor Carlstrom whose i-ecord she bi-oke paid a sports- 
uianlike tribute to her when he said : “ Her flight is the 
best performance to date in American aviation, and 
mighty few European fliers liave bettered it. Miss Law 
has sliown us all the way and set the mark at which I 
for one will be glad to shoot.” 

To Miss Law, Aviation and Aebon.u-tical Enqinf.er- 
iNO extend.s most sincere congratulations. With rare 
skill, pluck and daring she has surprised the public with 
It remarkable feat, that is bound to stand out as one of 
the brilliant achievements in aeronautical progress. 
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safely be eousled on for 120,U(HJ lo 140.04)0 pounds, combined 
with even greater tougUnees, elongation and reduction of area 
than is possible with cold rolled. In any ease, steel should 
be selected only after careful lasts, and stems should continu- 
ally be broken lo make sure that the raw steel itself, and par- 
ticularly the stems after heat trealmeul, are giving unifumi 
results. If stems are turned from solid stock, both ends of 
each rod should eaaiuined for pitting. 

Bronze for the barrels alioiild be of high grade, similar to 
Tobin bronae. Manganese should be avoided unless frequent 
and thorough tests are made to insure uniformity. In inaon- 
facturing on a commercial scale, this is an expenaive item, 
and it is better to use a uniform lough brtmze showing iilenty 
of elongation i h«n a mauganeae bronze with pevhajis 5,00(1 
|tuun<ls more tensile strengtli but far less uiiifonnily. 

The barrels are usually turned from solid round rorl, but as 
drilling long true holes in ver^‘ tough bronze is ait cx|>crtsive. 
troublesome proe cne , one maker in tliis country bas made bar- 
rels out of a Biiecially drawn tubing in which the intermil 
diameter is mueh less in profiortion (o (he full diameter than 
had heretofore been produced. The hole is Uglilly reamed and 
tapp^. As the drawing iiroeosa leaves a deuae skin both on 
the outside and inside surfaces, this process prochiccs a barrel 
which has greater resistance to stripping than one tiiraed oul 
of solid r<Kl. while tbe necessary elongation is fully msiiunimsl. 


Mfc-moiw or MAKvratTi'RE 

Stems can be turned out of solid rod on band or autoniutic 
machiues or a eouibinatioii of both, or they ran be droji foived. 
IDacb bas its adraiilages and disadvaiitages. Machined stems 
have a bright, smoolfa tinish which makes them lueltiev to look 
at. Forged atems, if left with the natural skin, have a rougher 
appearance, but Ihia skin tends to prevent nist, and i>ruduces 
a rougher, denser surfai'c. Perhaps the greatest advantage ol 
forged stems is that tlie Hbres of tlie metal follow tbe contours 
in the eye. thus Rliiniiialing all danger of the wire tearing qnl. 
In stems turned from rod this risk is so great that foreign 
governments require a portion of each end of every rod to be 
t^ted to make sure tliat it has no pipe; but until inspection in 
this country has been standardized it is to be feared Hint turn- 
bucklcs for domestic consumption will not always be so care- 
fnlly watch^ and it is thus advisable to chouse reliable 
processes which do not depend too much on expensive manu- 
facturer's tests. 

Steel msy be used in forging of a i|imlily »u lough that it 
cannot be satisfactorily machined even in its annealed slntc. 
particularly as the size’ and shape of stems make them dilliciilt 
to hold. Thin, unsupimrted stem sliaiiks nre at beat trouble- 
some lo turn unless tlic material cuts freely. Heat treating of 
forged or maeluned stems is equally important and delicate 
and should be so controlled that over-heating rannot occur. 

In order to lessen dnuger from pii>ing, British deeigns for 
tnschined stems call for an eye in which llicre is a (treat excess 
of metsl. This precaution, considered neceiaary in S|>ile of 
rigid tests and inS(*ections, increases weight and hcail re- 
sistance. both of which can be kept lo a minimum only hy 
nsing drop foigungs. 

The need for rajiid jiroduction on a laige scale on<l the 
scarcity of skillfull forgers exjiericnccd in such sronll siaca ex- 
plain tbeir choice of this method, Although slumk variation 
in forged stems is slightly more Ilian in carefully machined 
stems, for if the forging is property done, this variation is so 
reduced tlial it is more than counteracted by the beneKcial 
effect of the hammering. 

A more elaborate jirocess used only by Binet in France is 
s combination of machining and forging, which largely oier- 
rumes tbe disadvantages of each. In this process the sliaok of 
the stem is fully marliined while lire eye is only partially ma- 
chined and then reduced to size and shape by hot forging, 
dually being machined all over. Only bis output of about 
lll.OOU t'er day makes Ibis process practicable. 

Barrels can be tliiished on band screw machines and auto- 
matics. To drill a small true hole of the neceasary length in 
solid rod, preparatory to threading, is troublesome and im- 
practicable with the toughest alloys. Bronze of this quality- 
can only be need in a commercial way in the shape of drawn 
tubing which merely requires light reaming before threading, 
os above mentioned. Threads both on the barrels and stems 
should be cut in two nr three atagea, and even with this pre- 
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(3) dmigcc of stripping; (3) defect in the eye; (4) tough- 

Tbe tunibuckle with the loosest Qt and most undersized 
^snk is extended until oue-half of tbe threaded portion of 
stem is exposed, thus leaving only half of the threadeil 
portion on each stem engaged in tlie barrel. 

If the eves are suspect^, they should be enlarged about 
20 per cent by drilling or reaming. Solid wire loops are then 
pised through each eye atu) tlie wire ends grippeil in the 
gp^r Slid lower jaws of a KiehJd or other palling machine. 
Wire amply strong enough to break the tunihiickle ahoitld he 
wliicii is always |H>ssilile wlien the eye Is eiilaiged. The 
eyn should nut be gripped dirctly in the jaws as this would 
afford no test of their strength or freedom from pipe. 

The machine is then started at a uniform rate of travel, 
aar sue inch per minute, Ultimate tensile strength is noted, 
aa'well as the shank diameter near the break. If the turn- 


up and t/s ounce weight per 8U0 pounds tensile strength, 
tbe following performance ean be demonded: 

Tensile strength per square inch: 130,l>00 pounds. 

Bending test; one 90 degree bend, plus two 180 degree 
bends, plus one 91) degree bend. 

Bbortor stems will stood less, longer stems iiroportionately 
more bending. These requirements may seem excessive, but 
as a matter of fact they are actually exceeded by one or two 
of tbe best makers. 

A test made in Ibis way is far mure practical than separate 
experiments with the unfinisited steel and bronze of w'hicli 
(be tumbucklc is to be made. It must be emphasized that 
(lata covering elastic limit, ultimate tensile strength, reduc- 
tion of area, elongation in a certain number of inches, etc., 
of raw materials do not give positive information regard- 
ing tlie Hnished article into which they are subsequently made, 
any more tlian analyses of dour ond water would give exact 



Fro. 3. Besui-ts of Some Tests. 


December L, ISg 

caution the stems urns' ht assembled and adjusted by haodk 
get the beat dls. 

FISISK 

Providing the design, nialcrial and workmanship in a tors 
buckle are good, iiu effort need be made merely lo impm 
its looks. Additional ftnish, however, is often due on the qa 
to insure a smooth bend for the wire or cable pasaiug thni^ 
it. This work is more ditlieiill with forgings than on » 
rbiiied stems, owing to their lough akin which quickly ddk 
the cutting tool. Borne of these oi>eraliuns are done by gri^ 
ing both with hard and set-u;! wheels, etc. 

The barrels are usually left iu their natural state. If pg 
isbed and lacquered they look very pretty for a short tm 
but experienced cunstrueturs omit this uselmis detail. Stea, 
however, may witli advantage lie given some coaling wIM 
will iiicrenae their resiatani-e lo rust. Tills can eitiier be d 
metal or in the nature of paint. Cupper or nickel )ilalia|, 
or a combination of both, have been found unsatinfarlMy, 
'finuing is better, but tlie most practical and ihirahic Buid 
is undoubtedly electro-galvouiziiig if properly applict. 

Any process which involves heating over 500 degroet f, 
even though theoretically insufficient to effect the heat tnat 
nient, should be avoided, thus shcrardizing or hot gnlvaauu; 
lire not rccoiiimeuded. I,siequer. varnish, baking cnand v 
liitumoctic solution ean be ajiplicd either to the unplatiri Bba 
or preferably lo the stem which has already been galvaniai 
In galvniiir.ing, care should be taken not to injure llie surlia 
in preliminary acid washing batbs, and jiartieular care sal 
he taken in working the plated threads into the harrelz. 


( 'ost naturally depends on the materials used, (he proem 
and the i]tionlity of jiroduction. Barrels of easy cutting breoa. 
if produced in large quantities, ere tbe cheapest, as they m 
lie made on aiuumatics out of solid rod. If the loogbol 
bronze is used. Iiowever. tubing is necessary. 

The relative cost of stems turned out of solid bar, as cow 
[lared with forged stems, dejiends on the quality of the etai 
used, the output and the design. As already stated, xm 
steel alloys admirably suited for stems nre so tough and dif 
Kcult to machine, even when annealed, that making them V 
lids priK-ess becoim-s unprofitable, os the proportion of stmi 
ilamaaeil in machining is too great. Wlien the production d 
(‘Bch size is large and thoroughly standanlized. and it is pa* 
roissible to use u steel which is easily machined, this proem 
I- cheajier tlian forging. 

If. Iiowever. tlie toughest, strongest alloys are sjiecified, lirtf 
forging must be cboseri. This proeoss rajuires skill and o 
[•erienif- As forpng a small stem Inkiw as much lime, sal 
it anything greater care than a large one. the labor coS » 
the same fiir each, thus making the small sizee prnportioosal) 
luore expensive than the large sizes, os compared with sa 
chined stems. Uorrectly forged atems nre put tlifough sewnl 
M'la ol' dies, requiring several relieafiiiga to pvc unifas 
dimensiiin and roundiiess in the siutnlc. 

Before adopting a turnliuekic of Ktaiidardized iimkc tn 
jiBttern, the conslriictor should suiijoct it lo a variety d 
tests covering its various properties, Several of tlicse w 
as weight, length and head resistance of projected arcs 
not varv beyond insignifieant limits in a given haleh 
teats for these items need not be repealed. But on aubaeqo* 
orders for the same tumhuckles. rmiline inspection tests w 
volving less time nnd care should be made with a small 
i-entage of the lurnbuekics receiv ed to make snrp that ^ 
iinifoniiity, size, tongliness and strength are up to standam 

Some foreign govenimenla require destruction tesla of «• 
8 to 10 per cent of all Inrnbncklej* delivered. This is »* 
necessary and we suggest tiie following inspection test whiA 
wliile simple and positive, is even more searching *bsn ^ 
extravagant foreign tests : On receiving a batch of tiirnhuala 
Ihey should be carefully looked over and those which ap^ 
helow standard, either as to size, fit or otherwise, slmalob 
laid on one tdde. Of these leas perfect turnbuckles, tbe w» 
examples are taken for testing. Ordinarily, the nnJW 
iliwtroyed need not amount to more than 1 or 2 per e®* ■ 
the total. Four things to be verified are: (1) tensile slrcn|U. 


buckle breaks iu one uf tbe shanks between tbe eye and tbe 
thresded portion at or above its rated streogtb, it is satis- 
fartory as regards strength, lit and eyes, for it is evident tliat 
ia additiou to its sirengih beiag u|> to standard, it is also 
proof against stripping. If the easiest tit in a batch uf tura- 
baekles w-ill nut strip under full hreuking load when only one- 
half of the (iinilnhle threads arc engaged, there is no pos- 
dbility ibiii iiny of the other turnbuekles will strip when 
tbeir tighter fitting atems ore fully engaged. This is par- 
ticularly Hue nlicii it is remembered that the last two or 
three llireads in the barrel arc slightly over-sized in iliameter, 
owing to the entering and drawing out of drilling, reaming 
and tapping tinils which leave these lost few tlireads slightly 
larger than the rest of the boro where tliesc U.uls have better 
snpporL 

This test for stripping is more exactiug and eoueluaive tiian 
attempts fu measure the degree of looseness in the fit. In 
^ct. a lit may be tight beiause of imfierfcet threading, a 
^ght licnd iu the shank, or several other defects which in- 
crease Ihe danger of stripjiing. The eyes may be considered 
»fe, as even enlai^ed they iiave held up without deformation 
or tearing under maximum load. 

To deterniiue toughness, tlic unbroken stem uf the above 
tarobuckle is screwM into the barrel to a point at wliieli all 
Its threads are just engagtul. The eye is then gripped in 
a vise with its shank pointing up, and the barrel is bent aeross 
the vise jaws through no angle of 90 degrees. The force for 
this hmiiing is applied by hand at the top of the barrel 
^poritc the stem and slionhi act along a tangent to the arc 
omerib^l by the barrel. From its horizontal position, the 
banel is tiicn imahed back up to vertical and on jiasl tills 
point lo an angle of 90 degrees on the other side. Tliis hend- 
uig » continued back and forth until the stem breaks. 

The number of heuds liefore breakage is a satisfactory 
memre of ti.uglmesB nnd ability to resist fatigue. For turn- 
biirtles of riinveiilional jintlern. having ahnni one inch take- 


information of tbe resulting bread. It is impossible to make 
good bread with had fiour, but it is easy to make bad bread 
with good Hour. 

Of tbe many turnbuckles ukciI in a maebinc, it is the 
least perfect which is moat likely to fail. An effort should 
therefore be made in testing to pick out the poorest specimen 
and oven to reduce its strength in suspected parts, so that its 
allowing, if auccssfni, may he Inkcn as jiroof that the other 
turnbuckles in the same batch, working under more favorable 
conditions, can be fully truatcil. 


Physics ?\olea 

DtscosTiNrous Ft-trin SfOTios Past a Cuhved Boukoahy. 
H. Levy. (Proc. Ho'/. Soc., 92, pp, 285-.304.) The aathoi- in- 
vestigatcK the following jiroblems: The two dimensional ran- 
tion of a curved surface through a fluid of negiigibie viscosity; 
the form of the free stream lioe and the calculation of re. 
siatniiee components. Gravity is neglected and it ia assumed 
that the moving surface gives rise to a free stream line along 
which Ihc jiressiire and velocity are constant. Solntions are 
obtained by a scries of conformal li-ansformalions. 

Effect of Heating ok the Elasticity of Alumihvu. 
U. Ia Dodge. (Phys. Hcv. 6. pji. 312-318.) Resulte of tests 
made njuin snmjiles of hard and soft aluminum wire showed 
I hat nluminum behaves tuiicli the same as other metals, excejit 
that the temjierature coefficient of elasticity for bard alunii- 
iium wire is almost constant. By annealing, the temperature 
coefficient is increased for low temperatures and decreased for 
higher temperatures, the separating temperature being around 
100 degrees 1'. The following concluaions are made coiieeiti- 
ing tbe effect of temjierature on Young’s modulus for metals: 
If the metal be thoroughly annealed, the modntus becomes a 
function of the temjierature; with increase of temperature the 
modulus decreases, while the rale of eliange increases; if Ihe 
metnl be healed by the passage of on electric current the 
cliange in the modulus is a temjierature effect only. 
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The New Navy Dirigible, DN-1 

By Charles F. Smyth 


-V — — - recently to lljc 

Nsvnl Aeronautical Station. I'ensaeola. Flo., for tlic nnal Hy- 
inff teaU, the preliminary poa-er )>laut anil blower testa liaviutt 
been previously jiasseil by the p.vemmenl inspector at tbc 
factory. 

Tlie dirigible DN-i is of llie noii-rifnil ly|ic. i.e., one in 
which the gas bag maintains its shape by the pressure of the 
contained gas and the gondola is carried entirely by a suspen- 
sion fastened to the bag itaelf. Its overall dimensions arc: 
length 175 feel, height 50 feet, and beam 3.'> feet. The balloon 
carries a volume of 11.5.000 cubic feet of hydrogen ga-s, which 
gives a total lift, less st>at'e uaeil by the ballonels. of approxi- 
mately 7,000 pounds, based on tire lift of its hydrogen gas at 
.068 pounds per cubic foot. 

There are two ballonels for navigating i>uT]io»es. one m tlie 
rear, with a \-olume of 8.000 cubic feet, and otie forward, with 
a volume of 7,000 cubic feel. Tliese ballonels serve both to 
navigate the aitebip and to assist in maintaining ils shape, 
which at different altitniles is apt to be IsTgely alTcretcd by 
tamperaliire ehanges, causing exi>aiision and coiitiaclioii. 

The gondola, or car. of the dirigible is fastened to the bag 
by means of a suspension compost of numerous ropes and 
eablt*, fasteneil in turn to the belly bands of the hag. This 
suspension is capable of great lifting slrenglb and is made so 
as to afford the greatest eflicieuey combined with the Icssl 
possible strain on any iiorlion of the bog's .surface, allowing 
for an even distribution of weight on all parts of the belly 


In lire car itself are the various units of machinery neces- 
eaiy to operate the dirigible. These are com|>oseil of: 

first — The power plant, which is an eight-cylinder Sturtc- 
vant 140-horse-pow*er engine at 21(H) revolutions |>er minute. 

ffscoad— Tire transmission, •■oiojxnied of the lower gear ca.se. 
through which the power is delivered by means of an upright 
shaft into the two cross shafts arranged overhend that ilrive 
the two fonr-hladed jiroiiellers. 

j'/lirij — Tlie blower is loeated direetly over the engine and i« 
driven by a belt off lire msiii sbnft drive. The blower is useil 
lo keep the ballonels iiiflaleil and is ojierated by signal from 
the pilot to engineer, who in turn shifts the T-jiiece levers tlial 
open and eloee the big air valves leading from the blower into 
the two metal eross tubes railed the T-piece. 

As a safety deviec, an auxiliary motor is installed to drive 
Uie blower in the event of main jmwer plant stalling. Tliia 
auxiliary, wliieh is a 1' j-horse-iKiwer air-e«oled single-cylinder 
Indian motor, is moiiiit^ on tlie side of the blower frame and 
is connected to the blower by a chain whieli otrerales in a two- 


way einti-li, peru.ittiiig the o|,eialoi' to engage or dlscagaii 
either means of power plant for blower drive at will. 

The two projiellers. of I'aragoii imiinifnetiire. arc very Isrp 
and jiowerl'ul. operating at half uiutor speeil at ahont 8H 
revolutions per minute to l.Ofit) revolutions jrer minute sitl 
pitch about eipial lo diameter, which is eight feet. Tk 
claimed etlicieiicy is 75 jier eenl. The projeeled area of Ik 
propellers erjuals l.l.i'i s>iuaru I'l-et, and they are made of 
wliite and silver spruee. 

The gas hug is built of two-ply mliberised cotton fahw, 



View op the Tbawsmiskiow on the DN-1, Showing Ikdi** 
Ausu-iart Kjjqinb 
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vliMesCreiiglh is 70 puumls per inch for both wari> and weft, 
pid w^ose |)ermeabilit.y is 35 cubic feet in 24 hours at two 
feet water pressure. All seams are extra wide, with double 
isws ^ slitehing. The eloth is diagniially donhled. outside 
gtf beilig bias, and yellow in color to prevent the deteriora- 
liM fctxn light. The gray inside ply is wateriiroiif. The bal- 
arc made of a two-ply uottoii fabric w'itli rubber eoating 
between plys: strength, 41) pounds for warp ami weft. 

This dirigible is designed to attain sjus'd between 23 and 
30 miles fier hniir, willi endurance at full speed of two liouis. 
ft has s passenger carrying eii|mei1y fnr sei en men. The rate 
(^ssceal and descent is tj firet per sevoiiil. 


It is e(|iiipped with a full set of iiisti-umenls, including ba- 
rometer. barograph, pressure gages (envclo|ie, balioneta, gas- 
oline and water), elironometer, air speed meter, inclinometer, 
statoscope, compass, all made of light and compact materials. 
There la also a signaling system of different coloreil lights 
from pilot lo engineer post. 

Ttie suspension projier of tlie dirigible is of standard Fiuro- 
)>can design, the ropes being carried through pulley blocks 
on the c&i', and are attached to belly band by means ot s|ilicing 
and looping brought out at each eyelet. 

A complete flrst aid kit is provided, as well as jiroviston for 
supplies and food for long trijis. 


Scientific Research Needed for Solution of Aeronautic Problems* 


By Lieutenant-Colone] George O. Squier, U. S. A. 


Tbe follow'iiig nri‘ some pi'cseiit problems cunnected with 
the dnelo)>nipnts of military aviation and aerostation: 

1, .tEKUUYXAUICS. 

(s) Continue the development of the uiallieiiialiral theory 
to explaiu the* aerodynamic phenomena recordiul in tbe aero- 
3}naiuKal labiiratories, and to forecast further results, 

(b) Ubiain solutions for tbe specil and direction of How 
of sir about geometric and aoroteehnic forms, and develop 
experimental means to visualise or map the speed and direc- 
tion of flow. 

(rl Muji the currents of tire upper atuinsphcrc W'hicli may 
be of most use in aerial nuvigation. amt ci'uJve simple prac- 
tiosl rules fur the guidance of ]>ilots. 

(d) Give fuller explanation of the phenomena of soar- 
iag, isf., airjilaniiig indefinitely without motive power. 

(e) Develop eqiialioiis and laws of comiiorison by which 
tbe behavior of large ain‘rnft may be more accurately fore- 
told from testa nf models. Apply further tbe principle of 
djaamical similarity, 

(/) Inve«ligate more direct n:id effei'tive methods of secar- 
iag a lift or thrust in the air from the consumiiUon of 
foci 

(p) Complete theory of the air-srrew. 


n. ENGINE I'ROUl.EXIS HEQClRINa RESEARCH. 


(a) Fxrl. Possibly tiie most I'ur-rrachiug problem is fuel. 
A fuel that W'ill carry more power iiilo an engine per unit 
mlaiM will be a direct goili. .\ttemjits have been made to 
combine alcohol, gasoline, neetyicno. picric acid, ether and 
other hydrocarbons with the above object in view. Questinn- 
•ble results have followed. There lure been an inerease of 
power, but nothing so fnr commercially or pmclicully use- 
ful. This iiuestion must be studied with the greatest of care 
ind from a truly rcseandi standpoint. 

fbl Solid Furl, Solid fuels that can be ronverteil into 
ligaid in simdl quantities just prior to use, are desirable for 
military aviation. In rose of accident from shot or shock, 
kiksge of liquid fuel is a danger. Solid fuel could be car- 
ried in quantity with lesa danger. 

(e) Enffinr Cooling. I'lie problem of railiatiou is im- 
portant, If some substance could be found that would cir- 
cnlsle through the cooling system, at higher tempemtures 
than water, it is probable that gre a ter engine efficiencies would 
r^lt. Otis, salt waters, and other matcriols have been tried 
with indifferent success. 

(d) Liquid Fuel Piprs. Tubing that will resist ribration 
(caasing rupture) is desired. .In oil and gasoline jiroof rub- 
Iw tubing is reported as useil in Europe. This development 
» highly im[ior1aiit. not only for tubing, but for containers 
ID which to carry liquid fuel. Some sort of fnbric and rub- 
ber tank that would really resist the action of gasoline, would 
M of the higliest benefit. A difflcultv lies in the fact that the 
tanka are large, soy 20 to 100 gallons’ capacity. The structoral 
problems would he serious. The tanka now used are large 
end of metal. A'ibralion causes much difficulty and leakage. 

(») Jfcrol Co<itin<7. The protecting of the metal porta of 
m airplane, especially tire fittings and cables, is a serious 




problem. A material is desired that will really prevent dan- 
gerous corrosion. Nickel plating over copper is very good, 
but will not suffice. KusC strikes through very rapidly. 
Baked enamel is the best coating, It is impossible to apply 

(/) Sotiud. The question of eliminating the noises in- 
volve in the operation of aircraft is one of importance. 
The pecnliar note of the propeller of' a Zeppelin can be 
heard from several miles, and is usually the first warning of 
its approach at night. 


III. MiaOELLANEODS. 

(n) Phgaiologicnl. Study the Physiological and psycho- 
logical effects of low density air at high altitudes on the 
performance of pilots. 

(b) TraiiBMreHt H'lWi? Covering for Airplanes. A wing 
covering which would answer the following general require- 
ments w'oiild be of great value to military ariation: 

Weight not more than live ounces per square yard. 

It should present reasonably great resistance to finme. 

It should be reasonably proof against action of salt 
water, moist air, extreme dryness, and qnick temper- 
ature changes. 

It should not stretch in any direction. Its ability to re- 
tain original form as placed on the airplane is very 
important. 

It should have tensile strength of at least 75 pounds per 
inch width in any direction. 

Its tendency to tear and split because of tack holes 
through it. or because of bullet boles, should be os 
small as possible. 

(o) TJevrlopment of Light AUogs for Alrplanr CoHsIriir- 
Cion. 3Vith pure aluminum alloys, it is believed that a great 
deal can be done in tins direction. So far no alloy has been 
developed, except possibly in Germany, which can compare 
with average Alaskan spruce in its '* specific tenacity.” 

(d) The Slruclurr of Gusis. It is believed that this is of 
snllipicDt importance to aviation to warrant considerable ex- 
pense in its study. Painstaking investigation of the cliar- 
acter of eddy formations causra when wind strikes trees, 
hollows, cliffs, etc., and the character of disturbances created 
by canyons, swamps, deserts, etc., would be of great x'atue 
to aviators, This can be done not only by smoke and toy 
balloon work in the vicinity of obstructions such as tlie 
above, but also by photographic work in wind channels. 
A set of simple rules laying down just what the aviator 
may e.xpect on one side or another of canvons. cities, trees, 
lakes and swamps would be very he]))fu1 in aviation. 

(e) Sadio-Apparatus for Aircraft. The subject of radio- 
intercoramnnicaUnn between aircraft in flight, and between 
aircraft and the earth reqaires for its solution the highest 
possible effleicncy and reliability combined with minimum 
weight. A present tendency is to entirely separate the power 
plant from the main engine of an aircraft. The generator 
body in this case baa a streamline figure and a separate small 
air-screw is provided- Among other methods the oscillion i« 
being tried as the actual source of continuoiu electromagnetic 

(/) Pullet Proof Gasoline Tantrs. Development of a 
material with which to line or constniel tanks to contain the 
gasoline in an airplane in which' a bullet hole will quickly 
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Construction of Kite Balloons 



By R. H. UpEon 


Types of military apparatus whieli are considered Deces* 
ntiee today may be on the scrap lieap tomorrow; and yet by a 
eiirious reversal of conditions the obsolete, the forgotten, often 
coins baelt to play again its part in a new generation. There 
have been many illustrations of this during the present war. 
Hacd gri'iiades are revived from the 18th eeutory, trencli mor- 
tals from the lUU Years’ War, and hand to liand flgliting from 
the aneiciit Greelcs and Romans. 

The kite balloon, now in general use in tlie European armies, 
is merel.v a combinalinn ot two princi]>lrs, ime nearly us old 


Fig. 1 sliows the standard European type of kite balloon, 
Its steadiness depends on the eomhined action of the “steer- 
ing bag,” a, and the “ tail cups," b-b. Its resistance mny be 
considered as made up of several parts: 



os ririlixation itself, the oilier diseoveretl over a eenlury ago. 
Keilhcr principle alone ei'cr ejuite tilled the bill. A man-lifting 
kite rcquireil u strong iviiid to ily it. An ordinary captive bal- 
loon on the other liond could only be flown in a comparative 
calm. Rut in the kite balloon we have a conibnintion that can 
take calc of either condition. 

The appiimtiis is es.senlinlly nu clongalod balloon wliicli is 
■laa.vs kept in uii inclined position like a kite. Tims Clie wind 
tends to lift it by blowing nguiost the under side. This counter- 
1 the coiiliwry len<li‘iii’y of a wiiiii to hlow the balloon over 
lotrard (he ground. Kite balluous are now teuvguized us Ccseii- 


- . . - the gas-bag itself, a function of its . 

siae and shnfie. 

2. Tile resistance of the steering bag. greatly augmented by 
tlie large opening at iU front. 

b. The pull of the tail cups, delerniined by the number of 
(hem MCi'CSRary to ninintain a reasonable steadiiieas. 



n ncorly all nuniern warfare on land ami sea. They ai'e 
superior to the old fashioned captive balloons; and even the 
airplwc is ill suited to perform the kite balloon’s iiarticuluc 
fuDctiuu of range tindiiig and general observation of the line. 

Notwithstanding ita great superiorit.v over the spherical 
balloon, tlie kite balloon still left something to be desired in 
the niMter of steadiness. Even w lien loaded with tail cups, the 
^ ot biiioculsrs was difhcnlt. and severe sea-sickucss was an 
Item to contend with. The liighest wind in wliieU good obscr- 
vatum could be made was about 27 miles per hour. The re- 
sistance was also rather liigh. This I'airicil the balloon over 


Fiu. 4. Kebi. ok the Gooovear Kite Balloon- 

4. Tlie resistance of the ctirdage and basket, 

5. Tlie resistance of the anchorage cable. 

Fig. 2 shows the original model, made by the Goodyear Tire 
& Rubber Co., wliich wms prohabl.v the Hrat produced in this 
country. Here a modest atteuifit was made to increase the 
steadiness by increasing tlie effective lateral surface of the 
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It t'uumi |Htssible by pruper (k'liigii tu cut 

ttnwn considerably tUe amoimt ut conlaite previoitsly usedf thus 
fffceung a Biigbt iiicmse in resistance. 

Experience witb tbis tyyko uf bnlloun howover. sliowed limt 
a radical de|>arturc in desiftn wsa nevessary if any niarketl im- 
lirovcmcnt oicv llic exUlinif forms was to be aebieved. A 
liasic stndy vob made of each dUTerent part. Numerous cx< 
periments. failures and siiecenses pointed the way^ and Hnally 
the results were eunibineil and redui-eii to praetii-ul I'unu m 



Kii:. 5. KoBM OF Tsib ftps Ubeii with the Goooyear Kite 
B ai.LOON' 


wliat is known as the Goodyear Kite BalliKiii. Its principal 
oatatandinp features may be seen in Fig. It. 

J. The shape of the ^as-ba^ is so tnodilied as to have a 
minimum TeflistaRi*e ronaistent with other rettuirements. 

2. Tlie eteennft batr is replaced by an air funnel, c. which 
is the only intlatnl protiiheranci' on the Imlhsm. This cames 
the keel, d, the tail cup. and bus a valve at its loner cini 
tbronitb wliieli air enters to make tPK>d any deficiency in pres- 
sure. With this eunstrucHoii a comparatively small lioie will 
supply all tlie air necessary to keep the balliHin well inflated 
uniler all conditions. 

3. The keel, like the funnel, is non.rifrid. beinpr sii]i. 
ported mtirely by a proi»er Imlaiice of forei-s. Its jfreat ad. 
vantaRB over the uhl steerinR hap is the fact that it pre»'iil» 
a cloiible concave surface to the w'iiid so tliat it is held in the 
wind by a positive pressure on both sides at once. In this way 
any tendency to yaw is stoppeil almost before it starts. On the 
other hand, the old ty|ie of steeriuR bat* a'ill allow i-oiisider. 
able deflection or swtiir of the balloon before ifa corrective in. 
fiuence is felt. In mhlition to this tlie keel lias only a small 
fraction of the resistance of tlie steerinR-bair. is liRhter in 
weifrht and is simpler in practical use. It will keep practically 
the form sliown in FIr. 4. in any wind from a calm to 43 miles 

4. The side fine indicatei] by g in Fir. It. are so sbapeil 
and dispoaeil that they help in (he stability as well as in tin- 
kite elTect of the balliKin. 

5. The function of the tail cups, e, lias been reduced al- 
most wholly to one of dam|>eninR the motion of the balloon in 
a Rusty wind. Contrary to expectations it w-as found tliat the 
form of construction of the tail eup was a eonsiderable factor 
in ita stability. Us present form which was adupteil as a re- 
sult of practical and wind tunnel exjierimciits on numerous 
different dasiRns is illustrated in Fir. 5. 

6. The rewstance w-as further cut down by makinR the bal- 
loon more nearly self contained and climinatinR superfitious 
cordaRC and protuberances. 

7. In other balloons it was fouml that the gas leakauc 
Ihrongh tlic valic and various ap|>endices n-as commonly uiany 
times greater than all other sources of leakage combiocil. The 
vali e was therefore desiRnwl tspecinlly to prevent UidtoRe. Ita 
size is more than ample for all requirements of captive or free 
balloon use. Tlie air valves liavc also been made tighter and 
more effleient. thereby cutting ilos-ii the quantity oC air re- 
quired to keep the balloon properly inflated. 
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II. For nuixinium i-flicicncy the inclination of the bnlluoD U 
the air must be ealeiilateii with considerable exactness. If itj 
inclined too much it carries the balloon over and puls au as- 
due stiam on (lie cable. On the other Jiniid if Hie bnlha.u istn 
nearly horizoiiiai the lilt of the wind is lost. Tliere is n cerliii 
beat inclination for each balloon ut wliich it is pevl'ei-tly etcady. 
Hie pull on the cable is near a luiuiniiim ami the aliituile i 
iiiaxitmiiii. In onler to preserve this proper niiRle for diff«- 
init coiidilions of use, tlie basket is made udjustublc s.. llgit n 
can be iiioveil focwanl or Imek when nei-cssary. In a tliirtt 
mile wind, there should be no uiolion s|i]inrent in the bosket 
the cahlc tensiiui at the hidluoii siioulil be h-ss limn l.OtH 
pounds, iind an altitude of 4.IIIIH fo-i n-ndily iiUiiiiinhlc. 


[.unHiiig at Niglit 

One of the greatest problems that confronts (he pilot of u 
aeroplane while iiinkinR a night IlighC is (hat of laiidiiiR intb- 
out mishaii. KecoRiimiig the value of night Hying, the Or. 
mans |iraclis^ it asBiduously previous to the war, and devised 
a very ingenious sciieiue for aeaistiiig pilots to land in aens 
dromes in safety in the ilnrk. 

A large white light is placed in tlie centre of the aerodrome, 
suuk in a pit in the groun<l. and covered witli glass plate ol 
suAlcieiit thickness to witlistam) the shock, should the wheds 
of the Hying mnehine pas.s over it. At a distance of about 
2.5(1 feet from this light, and also sunk in the groond. are four 
red lights corresponding to tlie cardinal points of the cos- 
pass. Piaeli of the red lights is connected by subtciranesD 
cables to a wind vane, moiintei) on a uiihI or loser at some 
convenient point. 

At uight ibe central light hums eontimially. while Ibe 
number of red lights sliowing is determined by the direction of 
the wind. If the wind U cost, then the centre white Uap 
and the red light in the east will be allowing. Should the di- 
rection of llic wind be iiorllieast. then both the north anil tig 
east Imilems will tie showing. The eleetri--ul coiinei-tions from 
the wind vane ensure this. 

The device cannot, however, corn-etlv tell the av'iatnr the 
height he is above tlie ground. Tliis lias to be very niedy 
gauged if a nincbinc is to be brought down in safety. 

A system for eonstantly altering the lights was also gotteu 
up 510 that an avfator has to understaiitl the sceret code before 
lie can discover his wbereabonts. This, of course, prevents the 
lights at the variou.« aerodromes being used by enemy aircraft- 

One great danger with the system is tliat these lights meal 
the position of an aeriMlromei it is possible. liou*ev*er. that 
moans Ivave been foiiml for overcoming this difiiculty by ob- 
scuring the lights until nn aeroplane overhead signals by code 
— either by liRhls or by firing a pistol- that he is a friend, 
when the lanijw below are immediately switched on for bb 
Riiidanre. 



Tkit Ulustration, vhich Itaa been reproduced from o f-Veaflk 
offleial photograph taken tn the Sontme drsfrtet, sboiee one of 
the many mobile gvns being need against German aviatore. 
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PAHT I— SECTION 9 

Triplane Combinations — Uses of Negative Tail Surfaces 




-iioplaiie, 5.0 for the biplane, and 


Id llic Xovpinber 1 number uf .Vvt.vtios, Ibe ri-aih-r will 
Sod s eoiiiplcle treatment of the acrodyaamio properties of 
(be triplanc. vvilli a compk-tc record of the i-.xperimeiital 
nsnlts obtained at Hie MassoehusetU Institute of Toohnology. 
U remains tor us only to summarize the main results, and to 
review recent eoiistructional applications of the triplane prin- 
riple. 

Tbe main conclusions from these experiuienls are: 

(I.) At the stalling angles such as 10 degn-es Hic Iriplane 
uid biplane give nearly the same maximum lift: the tri[>huic 
las a materially lower resiatauce at this angle, giv ing - '• 

better performance at slow speed. "" 

U degrees is 4.5 for ’ ’ 

for the triplane. 

(II.) At angles below 12 degrees the drag eoeflicieiit is 
out greatly difTerent in the three cases, hut the lift for the 
triplane is coiisideiably reduced; it is inferior to that of 
tbe biplane which again is inferior to that of the moDoplane. 

(III.) The best I./I) tor the triplane combination is only 
118 as eonipareil wilh 12.8 for the biplane, and 17 for the 
Donoplaue. 

tl\.) The rriiti-r of prcs.siire motion is almost identical 
irilb tliui of the biplane. We have sec-ii pi-evioiisly tliat the 
renter of iiressiire motion for the biiilaiic is nearly tliat of the 
■DMioplanc. This denioiistrates that the cmumonly mode as- 
sumption of monoplane center of pressure motion for a wing 
uf a biplane also liolds for the triplane. Tliis U an important 
- -"s eni|>h>yeil in stress iliaRrams. 


.e ScviMAUiais.i t'oMP.vnA-eivB VTAl.cfcn i»v S'^asl 
D Tsii-r.ASa 
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would tend to show tiiat the interference in the case of a 
triplane is similar to interference in tlie ease of a biplane. 
The upper wing of a triiilane would seem to be influenced 
by the middle wing in the same way that the upper wing of 
a biplane is influenced by the lower wing of a biplane. Again 
the lower wing of a triplane would seem to be influenced by 
tlie middle wing in the same way that the lower wing of a 
biplane is influenced by the upper wing. These are im- 
portant consirleralions to he kept in mind w‘- i;s— .i— 

of the triplane r~ *'•' — 

deeaiage, etc. 
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t'ppcr. Middle. 


InlerfereiK-e 1 


Dr. llunsnkcr's paper also denis fully wilh interference in 
liiplancs. It is im|iortant in the structural ih-sigti of the 
wing giriier to know what jiortion of the lift and drag to 
z^bate to each wing. Tlie comparitive efficiency of each 
wing is also imimrtaiit from the point of view of overhang. 
It appears from Table 2 that the upper wing is very much 
tbe most effei'tivc of the three and the middle wing the 
•east effective. The vn-y poor lift of the middle wing is 
etoseil by the interference with the free flow of air doc to 
tbe presence of the uppr and lovrer wings. 

One intere.sling point brought out by T>r. Hiinsaker toward 
the end of his paper was the fact that when the effects of 
tbe upper and tower wings wen- combined, results identical 
with that of n simple bi|ilniie combination were obtained. This 

A’rr.'^w* fc'ITAC vrm.ml'Dccd in Ihf 






Ata“n‘l«Vd' mMciilnVii la diinplclc. simple 


Some Considerations for Triplancs 

There arc two types of airplanes, of quite dissimilar types 
for wliicU triplanes liave been employed in this country, the 
Imge Curtiss flying boats, and the recent Curtiss speed scout. 
It is interesting to consider wlmt tiic possible advantages of 
the triplane are at tiiese two extremes of design. 

In the heavy types, particularly in seaplanes, the increased 
size must be ' developed without increase in landing speed. 
To insure about the same landing speed, the loading must 
remain at a figure of about 5 (lounds per ^aare foot. And 
for on aeroplane of four times the ordinary weight the 
wing area must he increased in like proportion. Monoplane 
construction is obviously impractical for such great areas 
of wings, and even with the biplane there is an enormous 
wing span. Such a span introduces great difficulties fmm tbe 
•stress point of view and from the point of view of housing and 
liaiidliiig. TJic employment of a triplane enables the span to 
be kept within reasonable dimensions and also permits the 
employment of larger aspect ratios. 

At high angles the lift of a triplane is only 1.1 per cent 
less than that of a biplane of the same area. At 16 degrees 
the L/D ratio of a triplane is 16 per cent better than that 
of a biplane. At stalling attitudes, the triplane has therefore 
very derided advantages, giving a greater reserve power at 
low speeds in alighting. At 4 d^rtees inridenee for h«t L/D 
Ihe Iriplane does not show up so well, and requires an increase 
in power of about 0 per cent. It would seem os if the 6 per 
cent inerenso in power can be eompeiisateil for by the pos- 
slbilily of a less heavy tyjie of construction with decreased 
span. Also there is the powiliility of employing miieh greater 
aspect ratios than in biplane work, and this mav i-ompensate 
to some extent for the losses due to e.xtra interference. 

Triplanes for Fast Spee<l Scotita 

From the recent photographs issued by the Curtiss Com- 
pany, it seems clear Hist the original niaeliiiie (see AvatiOS 
August IS) was transformed (see Aviatios October 16) by 
placing the triplane wing structure on the same body struc- 
ture as for Hie biplane. With approximately the same wing 
area divideil between these planes the aspect ratio was in- 
ereoswal very considerably, without exaggerating the span, giv- 
ing some aerodynamical advantage. The extremely narrow 
bl^e like wing permitted the single plane bracing system to 
be used with much greater security. The employment of a 
single plane bmeing system e -*" ’ 
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News of the Fortnight 


Mim I.8W Ma<lc Rerorcli in Chicago-New York Fligiit 

Miss RntJi Bancroft I^w flying an olfl moflcl Curtiw j)aslipr 
airplane flew from Oliirago to New York on Noremhcr 10 ami 
20. Her flight wae one of the moat remarkable feats tluit haa 
ever been performed in a heavier than air maeliine. While her 
elapaeii time is slower than that made by Victor Carlstron; two 
weeks earlier when he covered £K17 miles in 8 boors, 28 mimites. 
.3tl seconds aidiial flying time as against 884 miles covered by 
Miss Law in 8 boors, 55 minutes, 35 seconds, the fact that iliss 
Law had never had any previoos cross country cxi>crience 
mai^ her trip as an extraordinary performance. 

Her machine is of a two-years’ old t.vjie. The driver’s sent 
far from being protected from tlic wind by a nnnlem tyjic body 
is practically unprotected, increasing the physical sirsiti of the 
flight incalculably. In this machine, wliich appears a flimsy 
contraption compared to the Model R-4 Cortiss whicli Carl- 
strom used, Mire Ijiw flew 5!10 miles without stopping. This 
is the longest non-stop flight ever made in ftie I’liiled States. 

Her total elapsevl time from Cliieago to New York cxceeiltHl 
Carlstrom's by but 2” minutes and 5 seconds. As against 205 
galhms of gasoline in Carlstrom's giant machine. Miss I-aw 
coold carry hot 53 gallons. With those 53 gallons of gasoline 
Miss Law'covered 500 mites at a stretclu lifaking due allow- 
ance for the powerful following wind this performance is 
nothing short of a revelation. 
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Siuailron Fliglil from Mirieola to Princeton 
I'nilcr eoininnnd of Captain Kayiial C. Bolling. 1st Ani 
Company. N. U. N. Y., eight airplanes flew, in battle toms 
tion from Miiicoln. I- I., to Princeton, N. J., on Snturiif, 
November 18. ami relvimed uu Monday, November 20. 

The flight, made in military manner throughout, is a gnu 
tribute to the work accoiiiplished since the #13,381,006 tppts 
printed by ('ongress for aeronautics became available last As 
gust, and stands ns a delinitc mack of achievement by Ibe rsn. 
iar Army instructors who tiavc liad chorgv* of the work vritk 
the 1st Aero t'ornpany, N. O. N. Y.. since last Arxgvjst. Cip. 
tain Hayiial C. Bolling was in charge of the flight. As it 
largely through his jicrsoiial efforts that the 1st Aero Co» 
fvanv W'as fonned. the flight is an ncliievement for which k, 
l>erl’m|ia. deserves more crevlit than anyone else. 

The iiviutora were; Captain K. C. Bvdling. X. ti. Jv. T. 
commanding ollicer. Captain Raljili Taylor. N, (i. Va., Lw. 
tenant ,V. H. Thaw, S. O. N. Y.. and the following scignta 
of the 1st Aero Company. N. (I. N. Y.. W. P. Willetts. J. B. 
Btevenson, if. K. Noyes, and II. S. Salmon. Cnpiaiii Jok|A 
K. Carlrerry and Cn])tiiiii W. (1. Kilner ai-comimnieii two t( 
tliG National tinardsmnn as [mssongers, 

Coixl Meyer. " Hohey " linker, Pliili]i A. Carroll and H, B, 
Blakely also flew down from New York to Princeton on S» 
vember 18 and back on November 21. All of the latter blw 
been taking private flying lessons dviring (lie past sninmer n. 
cept Blakely, who is a jirofessioiial avialor. 

All the aviators used Curtiss JN-4 moebines except Blatdr. 
who tievv an L.W.K. At one time on the return joiirarj 
Blakely, who was carrying a |iassengcr, attninol an altitnk 
Ilf 11.400 feel. 



The Navy Wants Seaplane SpeecI Scout 
A letter recently sent to all I'onstructoiw by the Bureau of 
Conslrnciion and Repair, of the Navy Department, outlines 
the Te<|iiirements for a high-speed naval sea)ilanc. It is under- 
stood that the Navy is anxious to purchase a great many such 
craft if a satisfactory one can be developed, Tlic letter fol- 


Cessna Airplane Fuetory is I.ocaled ut M'ivliita 
The Civile IS. t'i*ssna airplnne factory is located in a buildis^ 
on the grounds of llie .Jones Motor Car Company, aceordio* 
to the Wichita (Kiin.) /froi'oir. which says: 

“ Wicliiln lias the only aivjdane factory ntnl scIkmiI in tk 
middle West.” 

Building 11 of the .Joiitw Motor Car Company of Wichits'i 
factory will In- iiseil by Cessna, and mnliTial is airiving (US; 
for eipiipjdng the building. I'wo monoiiiancs will be plaecd 
on e.vhithlioii ul the factory. It is the plan of the Cc»a 
Coiiipaiiy to bnihl three mnehim-s ihU winter, one of them 
[■riiviiliiig for a passenger. Blionld .-nlditional capital be trail- 
able. il limy be iiossihle to build at least six biphiiiiH ud 
monoplanes. 


Bills for Army Hyilroneroplane* 

Oo November 23 the bids for the Iwin-molored hydro- 
aroplanes for the Aviation Section, Signal Coriis, U. S. A., 
ret made public. The sjiecificatioiis for these machines weie 

S shell in Aviation and AEHOSAUTicAt Kngineerisu of 
enber 1. 

The bids ranged from .¥13.300 to $2i».4!)7, for machines with 
^rs. The higli ajiecds varied fitmi 05 to HU miles per hour. 
03 the climb fivm 2500 to fi.500 feet in ten minutes. Tlio low 
aod was apecilled at 45 miles per hour, nml the machine 
■it rise from llie water in 1000 feel. The specificnlions 
^ for bids on 4, 8. 12. 16. .32. 64. 80. 00. 112, 120. and 148 
agpleic machines. An iinofllrial report of the bids follows; 

TJic 6Vj/b>(idcl Compaini: 1 in 120 days; climb. 5000 feet; 
o^. 85 miles i>cr hour. 

Four at .¥28.111 each; 32 at #2.5.0211 racli. 

The U'n'gJpt-.J/ortm .li>cra/( Corporation (I): 1 in ISO 
k;s; 1 everv 2 days thereafter. 

Twelve at ¥20.407; 148 at #25,800 cncii. 

The foIu'H .Vofors Cornpani/ : 2 in 8.5 da.vs; 1 every 45 days 
iweafler; climb, 2500 feet: speed. 75 miles per hour. 

Four ut #2.5.700 each ; 80 at .#23.1.50 each. 

Ben'iist Aeroplane Company: 1 in 70 days; 1 eveiy 7 "9ays 
dareaflcr; climb. .3200 feet; spcerl. 05 miles per hour. 

Four at ¥14.800 each; 00 at #13,300 eaeh. 

.Vea- I'or*- Aero Corporalinn: 1 in 00 days; 1 every 14 days 
thereafter, climb, 2600 feet; speed. 7.5 miles per hour. 

Four at -#24.000 each; 148 at #20.000 each. 

Buffalo Aero Corjjorativn : 2 in 00 days; 1 every 15 days 
Ikieaftcr; climb, 0500 feet; speed, ftO miles per hour. 

Four at #18.475 cacti; 80 at #14.520. 

Ike irWrjAl-.Vnrl/n Airrrnfl t'orporalion IS) ; 1 in 150 days: 
lerci-v 2 dnvs thereafter. 

Twelve at #20,275: 32 at #24.6.5ti. 

. Thr .1 cri.winriMc Ktif/inefrini/ aiul Salra Coiapanp: 1 in 100 
rlimh, 3000 feet; s)>eed, 7.5 miles per hour. 

I'our Hi #l!l.0OU each; 10 at #18.000 each. 

Thr Ilrinrirh f 1 ill 70 days; 1 eveiy- l(i days therc- 
ifter; cUmli. 400(1 feet; speed. 85 miles per hour. 

Four at #14.8.50 each: 10 at #12.875 each. 

The .S'fiiarfnrd Arra Compani/ : 1 in 05 days; 3 every 7 days 
thereafter; climb, tt.500 feet; speeil. 80 miles per hour. 

Four at #22.500 each: 148 at #20,000 each. 

Curiiss Aeroplane anti Motor Corporalion : Climb. 2000 feet; 
ipeed. 65 miles per hoar. 

Four, or as many ns desired, at .#22,500 each. 

Burpe.sjt Company: Climb, 3000 feet; speed. 7.5 miles per 


SvBJwrr: 8 uai.i. IIuiu RpKrn N*AVAt. .\iapt-AXK 
Gentlemen : 

It Is deetred to olitain wlitiniit delay naval nlndnnes n|s 
pronchlng the following desrrlplloii : 

8l»eed range fiO to 06 nilleK fier hour w-IlH full load consist, 
fng of one man flOO iwundst, 2'4 liours* fuel and oil, n radio 
set. weight 60 isnimls. ami usual liistrninents. (consisting of 
tachoQiPter. air s|iec(t liidl(vator, altimeter and Inclinometer. 
Th(- radio set will tie supjitied li.v the Goveriinicnt. and In the 
design Its weight may lie assumed Imiited nt tin- (-enter of 
gravity. The sjain shall not excpetl 2x feet. A structural 
factor of safety of 0 shall lie provIflCAl. 

The ctlmti, seaworthiness and other fentiircs not mentioned 
are to lie the liest (-onslslcnt with th(- nspiircnn-iits atsii-c. It 
la suggested that designers study the proldem (-oiiteniplating 
biplane or Irlplane wing arrangements, and a single central 
float of stream tine form nnd light constnictlon. The float will 
be expected to oiieruP- sstlsfactorlty In siiicKith water. Tlii- 
float may be stutTed with kaiKik to retain liuoynnc.v If sinnslnsl 
In rough water. It Is suggested that a lighter float construc- 
tion ttinn is usual ran lie provided If the |sintooii sinita Is 
Sued with sittings of rubber or steel. This airplnne Is In- 
tended to tte laiincln-d from the (ntapnit and should have 
bracing to wittistand an aeci*lcrutlon In starting of 32 feet per 
se(vtnd, the impulse Itelng applied to the stop. 

If any nuinufacturcr will develop a soHsfariory tyiie. It la 
esperted that a large mimlH-r will be ordered. In the nn-nn- 
tlmc manikfacturcrs are r(t(pipst(>(l to snlimlt dcslgiis nnd If any 
are pr^ared to gnaruntee performance, (vmsidrration will he 
given to the plsdiig of orders nt once for (•xiK-rimentnl 
machines. 

ReaiKKifuIly. 

Chief Coaatruetor. P. S. .V., 
Chief of Bureau. 


Fly from San Diego to Los Angeles 
Floyd Smith, chief pilot of the Wright-.Maiiin Aircraft Cor- 
poration, arconipanied by Instructor Bums of the name coB- 
cern, made n -siircessfiil air trip from San Diego to Los Anjd« 
recently. 

They used a Martin 125-borse-p((Wcr reconnaissance macunr 
of the Ia(c*st tvpe an(1 flew at an altitude of G.DOO feet. Tb^ 
course lay over the («ean’s edge, dodging at Oceanside a hrerr 
Inuik of fog. They left San Diego at 1.20 p.m. and arrivM 
at the Inglewood aviation Held at 3.07. The machine is tin 
of the type the company is making for the United States Gsr- 
eriiment. 

Movement for Aero Company in Kentucky 
B. A. <5sbome of Ijcxington. Ky., has i-eliirned to ln» boo* 
on fnrlougli from Mineoln. wln-rc he has been stationed mc^ 
of the summer, and is altempling lo get pemiissioiii of the 
adjutant general to establish a Niilional (Inard Aero Ci» 
pally in Keiiliicky. “ II will he necessary,” he said recently. 
“ fur the slate to buy the first machine. The govcmi^l 
then will provide four oilier mocliines. four reserve eiigiaM 
and four trucks. The first cost for the establLshuient of « 
corps is approximalely .#7,500 to the slate.” 

There la No IJin'erericc Bclvvcen Tlicni 
In response to an iininiry inldrcsscd lo Ihe National Ad- 
visory Coinmillce for Aeronnntiin ns lo the proper terms f« 
dedgnatiiig male and female operators of heavier-llian-aiP 
craft, the fomniitlce has decided that the term “aviator » 
a projier term lo use in cither case. Such leims as birw 
man.” binl-woiiian.'' “ aviatrix," etc., appear undesirable and 
unnecessary. 


Four withoiil motors nt ¥12.WK) each; 32 nt #11.0(10 each. 
jL It'. /-'. Kn'tineerin ’1 I'omjtanti : 2 in 120 days; one every 
davs thereafter; climb, 4000 feet; speed, 7.5 miles per hour. 
Eight at #22,500 each: 32 at $111,000 each. 


Curtiss Has Nearly S7,0(M).(KM) of Foreign Orders 

The New 5*ork I'ommereiat anil I''inane.'al Chronicle re- 
cently stated tliat ils iiiiderstunding is that at the present 
liine the Curtiss Aeroidaiie and Motor Company of Buffalo 
W between #6,000,000 and .¥7.0110,000 of foreign orders and 
s going ahead tilling them. 

"Tile foreign i-onlrm-ts, sn.vs the Vhi'onlclc, have been rmid- 
Instcfl HoU are now in satlstnciory sha[>c. Appro.xiiiiateiy 25 
per cent, or 30 |s*r i-ent. of the large* foreign orders had Is>cn 
twiipMisI wlicn u ilclii.v occurred at Ihe request of tlic foreign 
Government, due to llie fact clmt the ndvnnee in the art of 
avintion has progrcsmsl so fast ttnit Ihe Sjiei-iflcatlons laid 
down when the order was given liiiil licen outillataneevl. The 
letuahnicr of the foreign order lias now b(*en finally siieclfled 
MKl the (sitniNiny la agnln going ninsid actively lu tlie lununfac- 
tBri- of planes and motors. The foreign Govcmniciita have re- 
Inibiirsi-d the couiiiany for Inventories, overhenil expeosi's wlille 
Ibc suS(s-nsion exlst^. ninl have tinide n satlsfai-tory adjust- 
mwit of prollts. Ttic delay therefore ni(?aiit only that the com- 
[detlon of this (mntrnct would go over until 1017. 

"Tlic* i-ompnny now lias orders for tietween gli.OOO.CKXl and 
*7000,000 wortli of airplanes which will lie completed by the 
latter part of 1017- The new foreign siieclHcatlons geiierally 
oill for larger iilnnes nnd mnre isiiverful ciiglaee. generally 
K the seaplane tyiie for const defense purposes, with 200 horse- 



Lighter-Than-Air 

Equipment 

Advances for the nation and for the 
industry are constandy being made by 
The Goodyear Tire & Rubber Com- 
pany in solving the complex problems 
of materials and construction for bal- 
loons of any size and euery type. 

A new Goodyear kite balloon has 
recendy been developed which operates 
under practically any weather condi- 
tions, and will not pitch, roll or yaw 
even in a stiff gale. 

New tests and many exacting flights 
to demonstrate durability, have been 
made with the Goodyear balloon which 
won first place in the last International 
Gordon Bennett Cup Race and is now 
on display in the Goodyear Museum. 

For several years the Government 
has largely depended upon the free, 
spherical and kite balloons manufac- 
tured by Goodyear. 

Manufacturing experience, technical 
men. and factory equipment place 
G<»dyear in a position to meet any 
balloon requirements. 

We will gladly send you on request 
samples of balloon fabric, complete 
specifications, and prices. 

The GoodyearTire & Rubber Company 

Akton. Ohio 




Four More 
Advantages 

of the geared type of aviation motor, whic 
i* becoming more and more recognized a 
the ultimate type, are well shown in the 

THOMAS 

135 H. P. Aeromotor 


Contractors to U. S. Army and Navy. 

Thomas Aeromotor Co., in< 

ITHACA, N. Y. 



BURGESS FLYING BOAT 



THE BURGESS COMPANY, Marblehead, Mass. 
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CURTISS AEROPLANE & MOTOR CORPORATION 

Buffalo, N. Y. 
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( gPDifD 

The Standard Dope 

for 

Aeroplane Surfaces 

DuPont Dope is used on over 90% of 
the machines built in this country for 
U. S. and foreign governments. 

DuPont Dope deposits a tough, flexible, 
and waterproof film that imparts great 
strength to the fabric, with correct 
shrinkage. 

DU PONT CHEMICAL WORKS 

C. I dv Pmc de Nemours A Co . Owoo, 

120 Broadway New York 


DILLNER°MEYER MFG. CO., INC. 

SUCCESSOR TO A. J. MEYER CO. 

Airplaae Tnrabuckles and Fittings of 
Uniformity, Toughness and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819*821 John Street 

WEST HOBOKEN, N. J. 



mocAinejr at Uliwola, L, 2. The machine untier the ffuidaactif 
Pilot-Aviator Adams made tha {tight from 2iinrola to Pritu- 
t>m unth toekeil ailerons. 


PerfecI Starter Tests 
Tlic following tests of llie Perl*e<*t airjilmle engine alt 
starter have been B^|>Iie<l by tUo mumfaelurer to Avuna 

AVD AKKUXAL-TK-AI. ENCilNKEKiKO. 

Tlie starter is of the four-eylinder erunking tyi>e. insikli 
The Motor-Cotupressor forapaii)’. Newark. N. J., and 
tematively as an air eompressor. disehaTging into a 
tank, anil a starting engine receiving its supply of a 
the storage tank. The starter was eitujiled directly to Ik 
eranksliaft of the eight>cyliader 5x7 inch VX motor No, 3n 
on one of the test stands, w'ith storage tanks, eonirol valts 
gauges, etc., attached to the frame of Ute stand. 

DKMONSTIt.ATlON TEST. 

^riits^. ,AprlI 

Es'iH;£A>.'<:E"'Ti:»>T. 

Saruolsr. .April ^2, 19]i:. 




o 220 t>ounils. 


G. A. Cavanagh'a Book on Models 

George A. Cavanagh. author of “ Model Aeroplanes and 
Their Motors," reeenlJy issued by Moffat, Yard & f’otnpany, 
was bom in New York City April 15, 1804. After graduat- 
ing from grammar sehool he became interested in the study 
of aviation and. like many other successful men in the aero- 
nanCical field, took to the eonstniction and flying of model 
aeroplanes as a prartical means of acquainting himself with 
the elementary principles of flight. During the year 1012 
be broke the world's record tor Controlability of Flight of 
models. In 1914 he held the world's distance record for 
models rising from the ground, and also the duration record 
for models rising from the surface of the water. 

Aside from being a writer on model aeronautics, Mr. Cav- 
ana^ also lectured on the subject. In the interests of the 
Aero Science flub of America and the Y. M. <1. A. model 
organizations, he has delivered lectures before many student 
bodies, whose members have been familiarised with tbe sub- 
ject through bis efforis. 


Ay miiralag. At>rtl 2i 
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A New Packard Airplane Engine 
Tlie Packnnl Motor far funipany is experimenting with* 
new air|>laiie engine. Tlie new engine will be of the 12-cyliid» 
variety, built at an included aitgle of 40 degrees, instead otH 
ilcgrees, in order to redtice head resislsncc. 

Tbe crankshaft will be of the three-bearing variety, 
inches in diameter. The cylinders will have overhead vsim 
which will be o[>erAled by an improved overhea<l cnm.sliaft ns 
struct ion which the comiiany lins perfected during the past yut 
The cylinders will be made out of solid steel billets wiCb 
plied steel jackets. The engine will be designed so tiist eledn 
lighting and starting can he sii]i]iiioil when desired. 

Reduction gears will be provided so that propeller esuk 
run ajiywhere from 900 to 1400 revolutions per minute si* 
the engine is turning over 2100 revolutions per minute, * 
which speed it is exi>ected to devetojr more liian its rated hoiw 
[lower. The engine will weigh apjiroximstely 800 pounds m 
will develoji apjiroximntely 250 liorse-jiower. 
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Radium Compound No. 6 

is specified in United States Government 
“Aeronautical Specification No. 1002.” For 

Illuminating 

Barometers Clocks Compasses 

Speed Indicators Inclinometers, etc. 


WE ALSO MAKE OTHER GRADES OF RADIUM COMPOUND 


Send us an instrument for specimen treatment 


Radium Chemical Company 

Forbes and Meyran Aves. Pittsburgh, Pa. 


CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 

CHRISTOFFERSON AIRCRAFT MFC. CO. 

Military and Sporting 
Land and Water Aeroplanes 


NEW YORK School and Factory SAN FRANCISCO 

61 Broadway REDWOOD CITY, CAL. 57 Post Street 
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Decemher I, pecember 1. 1916 
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WITTE.MANN-LE.WIS 

AIRCRAFT COMPANY 


Aircraft 

Manufacturers 

Standard and 
Special Desig'ns 

Ocean Terrace and STA.TE.N ISE^AND 
Little Clove Road NEW YOR.K CITY 

Xel. West Brighton lOSO 


J^axBORO 

AIR SPEED 
INDICATOR 

Forewarns and 
Prevents Stalling 

Srat for BuDriln No. 

THE FOXBORO CO, Inc. 

FOXBORO, MASS., U. S. A. 


A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 

WATERPROOF— AIRTIGHT 

Prevents Changing in Cloth 
Tension with the Atmosphere 
S*nd 25e tor rampfe can tor 
AVIATION DEPT. 

TBE C. E. CONOVER CO. 

Ml Franklin St. New York City 



IT IS REPORTED TH.AT— 


, , T — •.* *'“9 “liidi 

i bping recruiteil In Imiidlc tile work of instroc6a, 
ai>i)lic«uls ill tin- new goveniiiient aviation mIkkiIb 
A aliburn. 111. The latest ndditioii to the force, vbiek 
already iiieluded a number of flyers of note, are Vicita 
Vkrnon and A. E, JoiiNtiON, the I'omier a iTadimie «f 
tile t'urtisii seliool. 

A military balloon landed near Washington f'ourt Heiw 
\'a.. rceeiirly, after a trip from Akron, Ohio, n diRieo-' 
of about 120 miles. The balloon was piloted by C, H. 
Hotii and <'. A. Woi.i.kn, of Akrou, and made tile the 
in 3 hours and 45 minnies. Reports state th.t jJJ 
bnlloon was of the dirigible type, shaped like a Um 
rigar, lint earrieil no motive i>ower. It was .iteered bv 
means of planes and the trip was made for I he purpose 
of testing the steering, elevnling and loweviiig pItM 
to demonstrate llieir availability for pnu-lienl iiurjaees. 

SKHaK.t.VT Wiu.i.ui Oi-IIKB, wUo left the aviation field si 
Minefdn Tbiii'silay aflemiMin, Xovember 16, on the (IcstW 
of bis Might to Wasliington, landed in Philadelphia after 
B trip of seventy-liie minnies. The dislanre was loii 
i iiles. giving liiiu an average of eighty miles an lioor. 
The purpose of the .ioiiriipy was to demonstrate the 
stabiliser. im'erUi^l by A. -f. Maev of Cbirogo. A ram* 
]iany bonded by .Jolm \V. Wilson, i-misin of the Prea. 
dent, is barking the elabilixer. 

WiLTBK AVonii STHt-TiiKBs, of New Vork, who. while flying 


Charles Deere Winian. of Moline, III., fell 90b f«. 
irtli at Uovernor's Island on .‘^ejilembi-r 6. died w 
.t the post liospiinl on Oovernoi's Island u 


iiKK£fiA(. P. Tozzi has been rdais>d in eoininand of the Italisa 
Royal Flying Corps mission In the Uniteil Slates of 
Ameriea. Until he I'nidvfsl orders to return to Ilmlv. 
recently, Majoh K. I'eb»'Etti was in eomraand. 

llLAiyr. Klkinb. son of the late United Slates Senator Steplieu 
H. KIkins, is said to Jiax’e done the flying neei'ssarv for lik 
elemeiilary pilot's license. 

AnifSTiN- 1 ’aki.a of Culm, who learnisl t<i fly in llie Unite' 
Slates will sihiii return to Culm, taking with him the 
"John Imnsing Cnllan" silver trophy. 

Joseph RoijrEL, aviator, fell in a flight at the uspositiMi 
gninmls. San Diego, Cal., .''•■oveiuber 4. and wm- killed 
This was (lie last day of liis engagement to lly for lie 
esposilioii. While making a " rorkscrcw ’’ flight willi hb 
air[dnnr Ro<tnel fell 1(10 feet. The mneliiiie came dnn 
within the exposition grounds, (liiards and s)>ertatoK. 
hurrying to the S|>ot, found his body bmlly mislied 
Roquel. known as the “ Sky Dragon.” on aeoiunt of lri> 
s|>wtai'iilar performanees. was bom in Noniinndy. Frain*. 
iliirty-lwo years ago. lie leni'es a wirbnv aiirl Iwo eliildrea. 

The K. R. Heath Aeriai, VEmcLE COMP.tx'v aniioiinees that 
despite the considerable linanrinl loss incurred tlirougli i 
remit flro in its plant, it lias already moved inlo a«» 
t|imrlers at 284G-56 Broadway, Chicago, III, The eoos 
paiiy intimates (hat it will soon be able to anmninee soDM 
sur|>risiiig dcvelojiments. 

ALKX-\xr>EB Brown, sportsman cricket player, iiolo playn 
and aviator, was killed when he fell with Ilia nemplane 
into the Delaware River at Kssingion, below I’bilsdd- 
liliia, cm October 24. Tbe flight was (o liaie been tbe 
last for liU license. 

EcTOH Osii Mi'Nn of Waaliinglon, D, ('.. is also leamiog to 
fly at Marblebead. He is said to lie ready to fly aloae 
after less tban three hours in the air. 

(JOBiioN I’kikce of Beverly Farms and Boston, a brother of 
Nommu Prince recently killed in flying on the front ia 
France, is making rapid progress in fly'ng at the Rurge* 
School at Marblehead, On Oetobei* 2 l Mr. Prince msde 
four flights with nearly an hour altogether in the air, and 
witli especially rough sen eondilions he had no iroebU 
in rising or landing even under these handieaiis. 

(rBOune C. Thomas, a well known I’lnladelphinii. has taken h» 
elementary ll.ving . --dot's is-rtitli-ale at the .nviation 
sehniil at Kssingtem, Pa. 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you sc-c a speed or distance record 
broken by Aeroplane, Racing Autoniobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAl C0,34 Commerce St,N.Y. 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellnlose Acetate Base 

CelBsiion GlottiYariiislies 

provide anottier SAfSTY f'ACTOJl 

NON-INFLAMMABLE 

Ceiestionsneets# Films 

Troruparent — Waterproof 
MANfFACTl-RED BY 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 



Aeroplane Linen 

Used by the BRITISH GOVERN- 
MENT in their Air Service; also 
by the UNITED STATES 
GOVERNMENT and 

Large Aeroplane 
Manufacturers 


-o- 

Large stocks on hand 

Samples and specifications sent on application 

RobertMcBratney&Company 

Unen Mamifacturers & Importers 
121-123 Franklin Street, New York 


For Effective Illumination of 
Instruments for NightlFlying 


TREAT YOUR 


Compasses 

Altimeters 

Slaloscopes 

Clinometers 





Aneroids 
Oil Gauges 
Anemometers 
Monomeiers 


with the only genuine self-luminous 
compound showing high luminosity at 
reasonable prices 


RADIUM LUMINOUS MATERIAL CORPORATION 

6S UBCRTV STRCET, NEW VORK 

Semak V metalel HOi en r^flnt 


AVIATION 


I>e.-enilier 1 . »n 


COUNTERBALANCED 

PARK DROP FORGE COMPANY, Cleveland, Ohio 




Aeromarine 
Plane & Motor Co. 

Aeroplanes and Motors 

New York Office: Times Building 

/'cirpAon,. Brj/ant 6ii7 


Williams’ School of Flying 

Extensive New Equip- Board and Room very 
meni Reasonable 

Small Classes _ Machine Furnished for 

Rapid Instruction License Tests 

Shop t.xpericnce in 

Motor and Plane No Charge for Breakage 

Construction 

AL. BOSHEK, ^oper, 

WILLIAMS AEROPLANE CO. 

FENTON. MICH. 



Don’t Scrap Aliuninum Parts- -Trial Bar 50c 

SO-LUMINUM, new welding rompounil fur aluminum, 
doem away with weak aluminum solders -perfect sub- 
stitute for acetylene Ijtime end cost. ( se gasoline 
torch. So-Luminum Mfg. Co.. 17M Broadwey. N. Y. 


Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 

Best, Strongest and Lightest on the Market. Large Stock. 
Immediete Delivery. LI. S. end British 
Government Scenderd. 

Sole Agent in U. S. US-117 Franklin St., N. Y. City 




Classified Advertising 



Fi>U SAL£ — Seven cylliKler, 70 boraepower rotary motor, 
wtlb Ex(.-pl>lor propeller. $400.00. Address j^uidsmaun Motor 
Co., 14U« S. iMb St.. St. I.ADIB, Mo. 


YOUNG MAN, college graduate, and Iboroughly familiar with 
gas ruglnea. desires poeltiuu with alrplaae cvuiiMuy. Host ref- 
ereot-es. Address Box 0. 


AGENTS wasted in erery clt; for Aviation aro Ausorauti- 
CAi. ERQincaaiRo. An esp^elly liberal offer Is open for the 
months of September and October. Address Circulation Mana- 
gers. Atiatior aro Acsorauticai. Eroinxesiro. 120 West 32d 
St.. New York. 


YOUNG MAN doing eshiblllou svorh. desires to learn arU 
tiou. Address Box s. 



EXPERIENCED YOUNG AERONAUTICAL ENGINES 
desires position as assistant or Iti charge of experimental wod. 
Small, live company preferred. Address Box 14. 



GENERAL AERONAUTIC COMPANY 


A New Jersey Corporation 

MANUFACTURERS OF 

Monoplanes Biplanes 

Sea Planes Fl 5 fing Boats 

AeronauticeJ Elngines 


New York Office M,i„ Office of the Compa 

no West Fortieth Street Trust Company Building 

NEW YORK CITY. N. Y. BLOOMFIELD. N. J. 


ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AEIRONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REIAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

By sending one dollar to-day you can secure the 
full course beginning with the first part. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d St, New York 



THE STANDARD MODEX H 3 TRACTOR 

Army and Navy orders now being filled as the 
result of official inspection of factory and products 

STANDARD TRACTOR BIPLANES 
STANDARD HYDROAEROPLANES 

Single and Twin Motored Types offered 
on the basis of results and not expectations 

STANDARD AERO CORPORATION 

OF NEW YORK 


STANDARD 

AEROPLANES AND HYDROAEROPLANES 

CHAS. H. DAY, Designer 


EXECUTIVE OFFICES 
Woolworth Building, New York 


FACTORY 
Plainfield, New Jersey 



